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BOOK REVIEWS 
Annual Review in Automatic  Programming, Vol, 3. Edited by RICHARD 
GOODMAN. Pergamon Press, London, 1963.360 pp. $14.00. 
This volume consists of the following papers: 
The Description of Computing Processes: Some Observations on Automatic 
Programming and ALGOL 60. By M. WOODGER 
Generalized ALGOL. By A. VAN WIJNGAARDEN 
On the Design of Machine Independent Programming Languages. By E. W. 
DIJKSTRA 
The Use of Recursive Procedures in ALGOL 60. By H. RUTISaAUSER 
JOVIAL--A Programming Language for Real-time Command Systems. By C. 
J. SHAW 
Towards an ALGOL Translator. By B. HIGMAN 
A Multi-Pass Translation Scheme for ALGOL 60. By E. N. HAWKINS AND D. 
H. R.  HUXTABLE 
The Structure and Use of the Syntax Directed Compiler. By E. T. IRONS 
The Compiler Compiler. By R. A. BROOKER, I. R. MAcCALLUM, D. MORmS, 
AND J. S. ROnL 
Progress in Some Commercial Source Languages. By A. d'AGAPEYEFF, H. D. 
BAECKER, AND B. J .  GIBBENS 
Rapidwrite. By E. HUMB¥ 
"File Processing" in SEAL. By K. W. CLARK 
An ALGOL 60 Translator for the X1. By E. W. DIJKST~A 
Making a Translator for ALGOL 60. By E. W. DIJKSTRA 
As is evident from even a cursory inspection of these titles, the mphasis in this 
volume is on programming languages for scientific omputation i general and on 
ALGOL in particular. Three papers treat business-oriented data processing lan- 
guages but no mention is made, for example, of list processing languages nor of 
work on time sharing systems. Although a wealth of particulars i given on specific 
programming languages and on their compilers, very little in the way of new 
principles and virtually nothing in the way of a theoretical treatment of any topic 
is to be found. In short, these papers were written by practical compiler writers 
for other compiler writers. 
It is unfortunate that recent results on formal grammars and on automata 
theory 1that could have served as a theoretical basis for most of the papers were 
completely ignored. In most cases neither ALGOL itself nor the implementation 
1 For a survey see Chomsky, N., "Formal Properties of Grammars," Hand- 
book of Mathematical Psychology, Vol II, Luce, Bush and Galanter eds., Wiley, 
1963. 
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of compilers for it was discussed in £erms of the context-free grammar which par- 
tially defines ALGOL syntax. Although frequent use was made of a pushdown list, 
this usage was not in most instances related to a set of context-free grammar rules. 
A pair of exceptions are the articles by Brooker et al. and Irons. Although the 
former does not make use of an underlying context-free model, it does employ 
phrase structure rules in conjunction with various rule schemata. The recognition 
procedure it uses is not sufficiently well described to tell much about it, although 
a mass of obscuring programming details are included. 
Irons assumes an arbitrary context-free grammar and describes it by means of 
an ALGOL program. Although he does not do so, his procedure can be modelled 
by giving an algorith m for constructing a pushdown store automaton that is 
:eqUivalent ' o a give~ context-free grammar. In common with every other author 
in this volume, he does not consider the problem Of finding al ! structural descrip- 
tions of a given Program with respect o a given grammar. Rather than applying 
a l l  applicable rules in a noildeterministic situation, he rejects some continuations 
that can result in certain structural descriptions never being found. For this 
reason it is easy to construct a context-free grammar for which certain of the :} • 
programs it defines are not accepted by his procedure. 
Irons performs his translation on a structural description of a program by asso- 
ciating with each phrase struCtUre rule a transformation and by  mapping the 
structural  description tree into a target language program string by successive 
application of these transformations from the bottom of the tree up. 
Wijngaarden states explicitly a view supported in practice by most of the 
authors of this volume. He says "the main idea in constructing a general an- 
guage ... is that th e language should not be buLdened by syntactical rules which 
~l'efine meaningful texts." This reviewer,' on the  contrary, believes that only by 
defining programming languages with formal grammars and relating semantic in- 
terpretations and target language quivalents to structural descriptions assigned 
by those grammars can we hope ~o treat the definition ai~d implementation of
problem-oriented programming languages in other than an ad hoc way. Wijn- 
gaarden, in spite of his previous statement, may agree because he makes the 
further, seemingly contradictory statement, "the definition of a language should 
,be the description of an  automatism, a set of axioms, a machine.or whatever 
one likes to call it that :reads and interprets a text or program . . . . . . .  
In support of this volume it should be noted that (1) there is a need for re- 
searchers in automata theory to know what practical problems in programming 
.language theory are of sufficient importance to warrant formalization and in- 
vestigation, (2) this volume does: provide an insight into these problems in a 
clearer fashion than is usually to be found in computing journals, and (3) papers 
in automata theory are themselves frequently hard to read and far from models 
of clear writing. Nevertheless, the reader of this book must be prepared to wade 
through quantit ies of~,unwanted detail in quest of principles that are often in- 
completely specified. 
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